Recent studies have indicated that inhibitors of the synthesis of 20-hydroxyeicosatetraenoic acid (20-HETE) may have direct neuroprotective actions since they reduce infarct volume after ischemia reperfusion in the brain without altering blood flow. To explore this possibility, the present study used organotypic hippocampal slice cultures subjected to oxygen-glucose deprivation (OGD) and reoxygenation to examine whether 20-HETE is released by organotypic hippocampal slices after OGD and whether it contributes to neuronal death through the generation of ROS and activation of caspase-3. The production of 20-HETE increased twofold after OGD and reoxygenation. Blockade of the synthesis of 20-HETE with N-hydroxy-N=-(4-butyl-2-methylphenol)formamidine (HET0016) or its actions with a 20-HETE antagonist, 20-hydroxyeicosa-6(Z),15(Z)-dienoic acid, reduced cell death, as measured by the release of lactate dehydrogenase and propidium iodide uptake. Administration of a 20-HETE mimetic, 20-hydroxyeicosa-5(Z),14(Z)-dienoic acid (5,14-20-HEDE), had the opposite effect and increased injury after OGD. The death of neurons after OGD was associated with an increase in the production of ROS and activation of caspase-3. These effects were attenuated by HET0016 and potentiated after the administration of 5,14-20-HEDE. These findings indicate that the production of 20-HETE by hippocampal slices is increased after OGD and that inhibitors of the synthesis or actions of 20-HETE protect neurons from ischemic cell death. The protective effect of 20-HETE inhibitors is associated with a decrease in superoxide production and activation of caspase-3. 20-hydroxyeicosatetraenoic acid; brain; ischemic injury; superoxide; caspase-3 20-HYDROXYEICOSATETRAENOIC ACID (20-HETE) is a potent vasoconstrictor that is produced from -hydroxylation of arachidonic acid (AA) by cytochrome P-450 (CYP) enzymes in cerebral arteries (8, 12) . It is also produced by brain tissue (39). Plasma levels of 20-HETE increase after transient cerebral ischemia (26), and inhibitors of the synthesis and/or action of 20-HETE markedly reduce infarct size after cerebral ischemia (26, 28, 31, 39) . The mechanism of the neuroprotective effects of inhibitors of the synthesis and/or actions of 20-HETE remains unknown. They were initially assumed to improve cerebral perfusion. However, recent studies (28, 31) have demonstrated that inhibitors of the synthesis of 20-HETE have no effect on regional cerebral blood flow during the ischemic period and only attenuate the delayed postischemic fall in cerebral blood flow. Moreover, the previous finding that inhibitors of the synthesis of 20-HETE can reduce infarct size in the brain even when administered 4 h after reperfusion (26) suggests that these drugs may enhance the survival of neurons after ischemic injury independent of their effects on cerebral blood flow.
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In this regard, there is increasing evidence that 20-HETE stimulates oxidative stress through several mechanisms, including the activation of NADPH oxidase, phosphorylation and uncoupling of nitric oxide synthase, and stimulation of ROS by mitochondria (6, 11, 20) . More recently, 20-HETE has been reported to increase the susceptibility of renal epithelial cells to ischemic injury by increasing the generation of superoxide, which activates caspase-3, leading to apoptosis and cell death (23) . Inhibitors of the synthesis of 20-HETE have also been reported to block apoptosis after myocardial ischemiareperfusion injury in the rat (19) and markedly reduce infarct size in the dog (9, 10, 24) . These observations have led to the current hypothesis that the beneficial effect of inhibitors of the synthesis of 20-HETE on ischemia-reperfusion injury in the brain may be due to a reduction in oxidative stress and inhibition of apoptosis. To test this hypothesis, the present study examined the effects of a selective inhibitor of the synthesis of 20-HETE, N-hydroxy-N-(4-butyl-2-methylphenyl)formamidine (HET0016) (21, 33) , a chemically dissimilar 20-HETE antagonist, 20-hydroxyeicosa-6(Z),15(Z)-dienoic acid (6, , and a 20-HETE mimetic, 20-hydroxyeicosa-5(Z),14(Z)-dienoic acid (5,14-20-HEDE) (42) , on the responses of organotypic hippocampal slices to oxygen-glucose deprivation (OGD) followed by reoxygenation in vitro. This is a well-established model of cerebral ischemic injury that exhibits a rapid decline in ATP levels, increased release of glutamate, a rise in intracellular Ca 2ϩ concentration, and the generation of ROS, mitochondrial dysfunction, and cell death by both necrotic and apoptotic pathways (4, 7, 25, 36, 40) .
MATERIALS AND METHODS
Chemicals. HET0016, 6,15-20-HEDE, and 5,14-20-HEDE were synthesized by J. R. Falck. Manganese III tetrakis (1-methyl-4-pyridyl)porphyrin pentachloride (MnTMPyP) was purchased from Enzo Life Sciences (Plymouth Meeting, PA). Propidium iodide (PI) and dihydroethidium (DHE) were obtained from Molecular Probes (Eugene, OR).
Organotypic hippocampal slice cultures. All experimental procedures were approved by the Institutional Animal Care and Use Committee of the Medical College of Wisconsin. The hippocampal slice cultures were prepared according to the method of Stoppini et al. (35) . Briefly, 5-to 6-day-old neonatal Sprague-Dawley rats (Harlan, Madison, WI) were decapitated, and the brains were quickly removed. The hippocampus was quickly dissected and cut into 400-m transverse sections with a tissue slicer (Stoelting, Wood Dale, IL). Slices were placed on 0.4-m porous membrane inserts (Millicell-CM, Millipore, Bedford, MA) in six-well culture plates containing 1 ml of culture medium containing 50% minimal essential medium (MEM), 30% HBSS, 20% heat-inactivated horse serum, 1 mmol/l L-glutamine, 30 mmol/l HEPES, and 13 mmol/l D-glucose. Hippocampal slices were incubated at 35°C and 5% CO 2 for 7 days, during which time the culture medium was changed 3 times/wk before use in an experiment.
OGD protocol. Cultures of hippocampal slices were washed twice with Dulbecco's PBS and then transferred into new six-well plates containing 1 ml of glucose-and serum-free deoxygenated DMEM, which was bubbled with 95% N 2-5% CO2 for 1 h. Cultured hippocampal slices were incubated at 37°C in a humidified anaerobic incubator with a gas mixture containing 95% N 2-5% CO2 for 90 min. Control cultures were incubated under normoxic conditions in serum-free DMEM supplemented with 4.5 mg/ml D-glucose. At the end of the OGD period, the cultured hippocampal slices were returned to normoxic conditions in serum-free DMEM containing glucose for a 2-h recovery period. The effects of the 20-HETE inhibitors or agonist on cell survival were studied after the addition of the compounds to the cell culture media 30 min before the exposure to OGD for 90 min followed by a 2-h recovery period in a medium containing glucose and oxygen. In these experiments, HET0016 (10 M, an inhibitor of the synthesis of 20-HETE), 6,15-20-HEDE (10 M, a 20-HETE antagonist), 5,14-20-HEDE (10 and 30 M, a 20-HETE mimetic), or vehicle (ethanol) was added to the media of hippocampal slice cultures in a volume of 1 l/ml media.
Lactate dehydrogenase activity assay. Cell death was assessed by measurements of lactate dehydrogenase (LDH) release into the incubation medium. LDH activity was measured from the reduction of NAD ϩ after the oxidative conversion of L-lactate to pyruvate using an ACE Autoanalyzer Clinical Chemistry System (Alfa Wasserman, West Caldwell, NJ). LDH activity was normalized by the protein content of the hippocampal slices as measured by the Bradford method and expressed in units of LDH activity per milligram of tissue protein.
PI assay. Cell damage was assessed by the uptake of PI (Molecular Probes) as previously described (14) . PI (4.6 g/ml) was added to culture medium 30 min before the end of the 2-h recovery period. PI fluorescence in the fields was visualized at ϫ5 magnification using a confocal laser microscope (LSM 510, Zeiss, Jena, Germany) equipped with HeNe laser with an excitation wavelength of 536 nm and an emission wavelength of 617 nm. Approximately 200-to 300-m z-stack images of each treatment were flattened using the extended focus module of Axiovision software (Zeiss), and PI fluorescence intensities were quantified using the automatic measurement module of Axiovision software. Results are expressed as fold changes in fluorescence intensity relative to those seen in paired control hippocampal slices incubated under normoxic conditions.
Superoxide production. The production of superoxide in hippocampal slice cultures after OGD was assessed by measuring DHE oxidation product fluorescence using a fluorescence microtiter plate reader (Biotech Synergy II, Highland Park, Winooski, VT) as previously described (6, 17) . DHE (final concentration: 10 M) was added to the culture media (4 slices/well) at the beginning of the reoxygenation period. The plate was read at 2-min intervals for 60 min using an excitation wavelength of 530 nm and an emission wavelength of 620 nm. MnTMPyP, a cell-permeant SOD mimetic, was added at a concentration of 50 M to paired slices to confirm that the fluorescence detected was derived from superoxide generated during the incubation period. DHE fluorescence was expressed as intensity per milligram of tissue protein. At the end of the incubation period, slices were examined using a confocal laser microscope (LSM 510, Zeiss) equipped with HeNe laser at an excitation wavelength of 561 nm and an emission wavelength of 575 nm to identify the regions of brain slices in which superoxide was generated.
Measurement of 20-HETE levels. The production of 20-HETE in the organotypic cultures of hippocampal slices was measured using liquid chromatography-tandem mass spectrometry. HET0016 (10 M) or vehicle was added to the culture media 30 min before OGD. Slices were homogenized in a 10 mmol/l potassium phosphate buffer (pH 7.7), and 10 ng of an internal standard (20-HETE-d6; Cayman Chemicals, Ann Arbor, MI) were added to each sample. Samples were then extracted with ethyl acetate. The ethyl acetate layer was separated, dried under nitrogen, and reconstituted in 50 l of a 50% solution of methanol in water. The metabolites of AA were separated by HPLC on a C18 column (150 ϫ 2.1 mm, 3 m, Betabasic, Thermo Hypersil-Keystone, Bellefonte, PA) at a flow rate of 0.2 ml/min using an isocratic elution with a 51:9:40:0.01 mixture of acetonitrile-methanol-water-acetic acid for 30 min followed by a step gradient to a 68:13:19:0.01 mixture of acetonitrile-methanol-water-acetic acid for 25 min. The effluent was ionized using a negative ion electrospray (450°C, 4500 V) with the collision-activated dissociation gas set at 7 l/min. All transitions had a scan time of 0.2 s and a unit resolution in both Q1 and Q3 sets at 0.7 Ϯ 0.1 full width at half-maximum. The peaks eluting with a mass/charge ratio of 319 Ͼ 301 (HETEs and epoxyeicosatrienoic acids), 337 Ͼ 319 (dihydroxyeicosatetraenoic acids), 319 Ͼ 245 (20-HETE), 325 Ͼ 251 (20-HETE-d6), 351 Ͼ 271 (PGD2 and PGE2), 353 Ͼ 309 (PGF2␣), 369 Ͼ 245 (PGF1␣), and 369 Ͼ 195 (thromboxane A2) were monitored in the multiple reaction monitoring mode using a triple quadrapole mass spectrometer (ABI 3000, Applied Biosystems, Foster City, CA). The ratio of ion abundances in the peaks of interest versus that seen in the internal standard were determined and compared with four-point individual standard curves generated for each sample run over a range from 0.2 to 10 ng.
Immunohistochemistry. Organotypic hippocampal slices were fixed for 2 h in a 4% solution of paraformaldehyde and embedded in paraffin, and 6-m paraffin sections were prepared and mounted on slides. Sections were deparaffinized in xylene and rehydrated with step down concentrations of ethanol. Antigens were retrieved by an incubation for 30 min at 98°C in 1 mM EDTA plus 0.05% Tween 20. Sections were incubated with a 1:100 dilution of a polyclonal goat CYP4A primary antibody (cat. no. 299230, Daiichi Pure Chemicals, Tokyo, Japan) in 1% rabbit serum in PBS overnight followed by a 1:100 dilution of an Alexa fluor 488-conjugated rabbit anti-goat secondary antibody (cat. no. A-21222, Invitrogen, Eugene, OR) for 90 min. Slides were counterstained with a 0.001% solution of Evans blue to quench endogenous fluorescence and to reveal cellular structures when viewed with a rhodamine filter and coverslipped with Permafluor mounting media (cat no. TA-30-FM, Thermo Scientific, Hudson, NH). Negative controls were performed by incubating the samples in 1% rabbit serum in PBS without primary antibody. Images were obtained using a Nikon Eclipse 55i fluorescence microscope equipped with a color camera using the FITC and rhodamine filters.
Caspase-3 activity. Caspase-3 activity was measured in hippocampal slices using a commercially available kit (cat. no. K105-100, BioVision, Mountain View, CA) following the manufacturer's instructions. The assay is based on the detection of cleavage of the substrate DEVD-AFC, which was measured using a fluorescence microtiter plate reader (Biotech Synergy II) equipped with a 400-nm excitation filter and a 505-nm emission filter. The results were normalized to tissue protein level, and data are expressed as fold changes in intensity over that seen in the control group.
Western blot analysis. Anti-cleaved caspase-3 antibody (cat. no. 9664) was obtained from Cell Signaling Technology (Danvers, MA). Anti-␤-actin antibody (cat. no. SC-47778) was obtained from Santa Cruz Biotechnology (Santa Cruz, CA). Slices were homogenized in 1ϫ RIPA buffer (Millipore) with 2% Halt TM protease inhibitors and 1% Halt TM phosphatase inhibitors (Pierce Biotechnology, Rockford, IL). The lysates were spun down at 11,000 g for 15 min, and the protein concentrations of the supernatant were measured using the Bradford method (Bio-Rad, Hercules, CA). Aliquots of homogenate protein (70 g) were separated on a 15% SDS-PAGE gel and transferred to a nitrocellulose membrane (Bio-Rad). The membrane was blocked in 10% milk and incubated with a primary antibody (1:1,000 for cleaved caspase-3 and 1:3,000 for ␤-actin) overnight at 4°C. After a subsequent wash with TBS and 0.1% Tween 20, membranes were incubated with horseradish peroxidase-coupled secondary anti-rabbit (1:3,000, Santa Cruz Biotechnology) or anti-mouse (1:5,000, Bio-Rad) antibodies at room temperature for 1 h. Protein bands were visualized with the Amersham ECL Plus Western blot detection system (GE Healthcare, Pistcataway, NJ).
Statistical analysis. Data are presented as mean values Ϯ SE. The significance of differences in mean values between treatment groups was assessed using one-way ANOVA followed by a Holm-Sidak post hoc test. The significance of differences in mean values of DHE fluorescence intensity between treatment groups was assessed using two-way ANOVA for repeated measures followed by a Holm-Sidak post hoc test. P values of Ͻ0.05 were considered significant.
RESULTS

Effect of 20-HETE inhibition on OGD-and reoxygenationinduced cell death.
Exposure of organotypic hippocampal slices to OGD for 90 min followed by 2 h of recovery increased LDH release by approximately fivefold compared with the level seen in control slices. Pretreatment of hippocampal slices with the 20-HETE synthesis inhibitor HET0016 or the 20-HETE antagonist 6,15-20-HEDE significantly reduced LDH release by the hippocampal slices subjected to OGD by 45% and 37%, respectively. Pretreatment with the 20-HETE mimetic 5,14-20-HEDE (10 M) had no effect on the release of LDH, whereas pretreatment of the slices with a higher concentration of the 20-HETE mimetic (30 M) increased the release of LDH by 40% over the level seen in slices subjected to OGD alone (Fig. 1) . Similar effects were observed using acute hippocampal slices prepared from adult rats, but the results were more consistent using slices from newborn animals because they survive better in culture (data not shown).
The effect of 20-HETE inhibition on the uptake of PI by hippocampal slices subjected to OGD is shown in Fig. 2 . Pretreatment of the hippocampal slices with the 20-HETE synthesis inhibitor HET0016 or with the 20-HETE antagonist 6,15-20-HEDE reduced the uptake of PI after OGD by 43% and 38%, respectively, compared with the levels seen in the vehicle-treated slices subjected to OGD. On the other hand, administration of the 20-HETE analog 5,14-20-HEDE (30 M) increased PI uptake by 36%, whereas a lower concentration (10 M) had no effect compared with the vehicle-treated slices subjected to OGD (Fig. 2C) . Representative images of PI uptake in hippocampal slices after OGD that were treated with vehicle, HET0016, and the 20-HETE agonist and antagonist are shown in Fig. 2A . Exposure of the slices to OGD for 90 min followed by 2 h of reoxygenation induced damage of neurons in the CA1, CA3, and dentate gyrus regions of the hippocampus (Fig. 2, A and B) and increased PI staining sixfold (Fig.  2C) . The degree of PI staining after OGD was significantly reduced in the slices pretreated with HET0016 or the 20-HETE antagonist 6,15-20-HETE and increased in the slices pretreated with 30 M of the 20-HETE mimetic 5,14-20-HEDE (Fig. 2C) .
Effect of HET0016 on 20-HETE levels in hippocampal slices. Hippocampal slices incubated under control normoxic conditions produced primarily PGE 2 , thromboxane, and 12-, 15-, and 20-HETE (Fig. 3A) . Exposure to OGD followed by reoxygenation increased the production of 20-HETE in the hippocampal slices by about twice of that seen in control hippocampal slices (Fig. 3B) . Pretreatment with HET0016 (10 M) reduced 20-HETE levels in slices exposed to OGD to the levels seen in the control group (Fig. 3B) .
Immunohistochemical staining was also performed for CYP4A protein to better identify the cells that express these enzymes in the hippocampal slices. Representative sections are shown in Fig. 4 , A-C. CYP4A protein was widely expressed in cell bodies of both granule and pyramidal neurons throughout the hippocampal region.
Effects on the generation of ROS in hippocampal slices. Organotypic cultures of hippocampal slices subjected to OGD exhibited a 2.5-fold increase in DHE fluorescence compared with the levels seen in the control slices incubated under normoxic conditions. Addition of the antioxidant MnTMPyP (50 M) markedly reduced the generation of superoxide, as revealed by a decrease in DHE fluorescence in cultured hippocampal slices subjected to OGD alone (Fig. 5A) . Furthermore, the increase in fluorescence intensity was reduced by 35% in slices pretreated with HET0016 (10 M). In contrast, the rate of rise of DHE fluorescence increased by 40% in slices pretreated with the 20-HETE mimetic 5,14-20-HEDE (30 M). Pretreatment with a lower concentration of 5,14-20-HEDE (10 M) had no effect on DHE staining compared with the OGD group (Fig. 5A) . Representative images showing the pattern of DHE staining after OGD and treatment with the 20-HETE inhibitor and mimetic are shown in Fig. 5B . Exposure to OGD increased the staining of cell bodies throughout the hippocampus. The degree of DHE staining was markedly reduced by the administration of the SOD mimetic MnTMPyP and was significantly lower in slices pretreated with HET0016.
Pretreatment of the slices with 30 M of the 20-HETE mimetic 5,14-20-HEDE enhanced DHE staining, especially in cell bodies in the CA3 region.
Effects of inhibition of the synthesis of 20-HETE on caspase-3 activity. Exposure of hippocampal slices to OGD for 90 min followed by 2 h of reoxygenation increased caspase-3 activity relative to that seen in control slices incubated under normoxic conditions. Blockade of the synthesis of 20-HETE with HET0016 (10 M) attenuated the increase in capase-3 activity in slices subjected to OGD by 35%. In contrast, administration of the 20-HETE mimetic 5,14-20-HEDE (30 M) had the opposite effect and increased caspase-3 activity by 30%, whereas a lower concentration of 5,14-20-HEDE (10 M) had no effect (Fig. 6A) . Results of the Western blot analysis for cleaved caspase-3 are shown in Fig. 6B . The levels of cleaved capase-3 protein increased fivefold after OGD. Administration of HET0016 (10 M) markedly reduced activated caspase-3 levels after OGD, whereas pretreatment of the slices with 5,14-20-HEDE (30 M) had no additional effect relative to the levels seen after exposure to OGD alone.
DISCUSSION
Recent studies have indicated that inhibitors of the synthesis and/or action of 20-HETE markedly reduce infarct size after transient occlusion of the middle cerebral artery in the rat and primate (26, 28, 31, 39) but have no effect on cerebral perfusion during the ischemic period (28, 31) . Moreover, inhibitors of 20-HETE synthesis are effective in reducing infarct size in the brain even when administered up to 4 h after reperfusion (26) . The protective effect of inhibition of the synthesis of 20-HETE in vivo was associated with reduced levels of 20-HETE in cerebral tissue (28, 31, 39) . The present study thus examined whether 20-HETE is synthesized and released in the brain after ischemic stress and whether it contributes to neuronal death through increased generation of ROS and activation of caspase-3-mediated apoptotic pathways. To explore this hypothesis, the present study used organotypic hippocampal slices subjected to OGD followed by reoxygenation as an in vitro model of ischemic injury to neurons (4, 7, 25, 36, 40) .
The results of the present study indicate that the production of 20-HETE by hippocampal slices is increased after OGD. This is consistent with the view that Ca 2ϩ levels increase after the depletion of ATP in cerebral ischemic tissue and that Ca 2ϩ stimulates phospholipase A 2 to release AA from membrane phospholipids, which is the rate-limiting step for the formation of 20-HETE. Indeed, previous studies have shown that the levels of AA and other fatty acids increase markedly in cerebrospinal fluid after ischemia-reperfusion injury (27, 32) and the activity of phospholipase A 2 increases in neurons of hippocampal slices after an exposure to OGD and reoxygention (1) . The results of the present study further demonstrate that blockade of the synthesis of 20-HETE with HET0016 and administration of 6,15-20-HEDE, a competitive inhibitor of the actions of 20-HETE (42), reduce neuronal cell death after OGD, as measured by LDH release and PI uptake. Conversely, pretreatment of the tissue with the 20-HETE mimetic 5,14-20-HEDE increases injury after OGD.
The mechanism(s) by which 20-HETE contributes to ischemia-reperfusion injury in the brain is unknown. Recent studies (6, 20) have indicated that 20-HETE increases the formation of superoxide in endothelial cells by uncoupling nitric oxide synthase and through the activation of NADPH oxidase, perhaps secondary to the marked rise in intracellular Ca 2ϩ levels. Elevated production of free radicals has been previously shown to promote neuronal cell damage after cerebral ischemiareperfusion injury by promoting the oxidation of cellular lipids, proteins, and DNA (5). Increased generation of ROS is also associated with increased necrosis and apoptosis of neurons (13, 18, 29, 37) . Several reports have shown that the administration of SOD or catalase mimetics to reduce ROS levels has neuroprotective effects in both in vivo (2, 34) and in vitro models of cerebral ischemia (44, 45) . The results of our present study demonstrate that the production of superoxide increases in hippocampal slices exposed to OGD and reoxygenation and that HET0016 partially blocks the increase in the formation of superoxide. The 20-HETE mimetic 5,14-20-HEDE had the opposite effect: to increase the production of superoxide. These findings suggest that elevations in the synthesis and release of 20-HETE by cultured hippocampal slices exposed to OGD contributes to the ischemic injury of the neurons by increasing the formation of ROS.
Previous studies (22, 38) have indicated that an increase in ROS production after ischemia and reperfusion activates a cascade of events leading to apoptosis of neurons and increases infarction after ischemia-reperfusion injury. Indeed, mice deficient in caspase-3 are resistant to ischemia-reperfusion injury in vivo (16) , and upregulation of the antiapoptotic molecules that interact with this cascade attenuates ischemic injury to neurons in vivo and in vitro (15, 43) . Caspase inhibitors protect against OGD-induced cell death in organotypic hippocampal slices (30) and reduce infarct size after ischemia-reperfusion injury in the brain (41) . The results of the present study demonstrate that neuronal cell death in cultures of hippocampal slices exposed to OGD is associated with the activation of caspase-3 and that this effect is attenuated by pretreatment of the tissue with an inhibitor of the synthesis of 20-HETE. Moreover, administration of the 20-HETE mimetic 5,14-20-HEDE activates caspase-3 and augments the degree of apoptosis and neuronal injury after OGD and reoxygenation. These results suggest that increased synthesis of 20-HETE may mediate the proapoptotic effects in hippocampal slices subjected to OGD and reoxygenation partially by increasing the production of superoxide. Our data are consistent with those of a previous study (23) demonstrating that upregulation of the synthesis of 20-HETE significantly exacerbates cellular damage in renal cells subjected to ischemia-reperfusion injury and that the cell death is mediated by the activation of caspase-3 and was partially dependent on elevated 20-HETE-stimulated generation of free radicals. The present findings are also consistent with previous reports showing that administration of an inhibitor of the synthesis of 20-HETE has an antiapoptotic effect and reduces ischemia-reperfusion injury in the heart (19, 24) and that 20-HETE stimulates caspase-3 activity in rat cardiomyocytes (3) .
In summary, the present study indicates that the production of 20-HETE by hippocampal slices is increased after OGD and that inhibitors of the synthesis of 20-HETE or actions of 20-HETE protect neurons in hippocampal slices from ischemic cell death. The protective effect of 20-HETE inhibitors appears to be associated with decreased production of superoxide and activation of caspase-3. Overall, these results indicate that inhibitors of the synthesis and/or actions of 20-HETE may have therapeutic potential as neuroprotective agents after ischemia-reperfusion injury in the brain by reducing 20-HETEinduced activation of the ROS system.
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